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Proceealag of message* through Ver Department Code Center 
SPSIS~3 Col. Corderman 1 jfspteisber l£t3 

Signal Security Branch 3C340 &2£ 



During the poet several years, on the theory that 
Bryptographio apparatus is too slow, various agencies 
uyglag the Signal Security Agency to modify existing 
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If* end 1 
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stiffaotQry* 



aratus which night speed up the cryptograph^ 
s at large signal centers. Developments 
or enciphering teletype transmissions, 
the so-called •Autoaba* are examples of 
LSD ftltwt to meet desires along these 
hum fay fifetained hsye £*«& fi&Ly partially 
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Center, a$4 i 
If feclieye 



y resent mfmsse tetvtioJ 
personnel it sas suggested 



fit Signs! 
sas reason 



er apd ana personnel it sas suggested that there sas reasox 
slim (1) that the cryptographlo operations might really 
only a relatively minor par t In the time taken to process 
ages through this aiod ether signal centers! (2) that there 
i be several relatively long delays intervening between 
ii.Hw; operation* i and (3) that steps should toe taken to 



3M! Jf,i 



that steps should toe taken to 

delays before further efforts 
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Processing of messages through Mar Department Code Center 



we* performed the clerk filled in the hour and minute of 
completion in the column marked "TXMS (SV?) " and forwarded 
the message* with its Job ticket, for the next operation. The 
fibber of messages studied in this way comprised the f ollo wing i 

1800 Converter W~3JtC (Blgaba) incoming message*. 

1000 Converter H-l?tC (Blgaba) outgoing messages. 

$00 koom-oirouit opera tod Converter 1-228 incoming messages . 



lo attempt was made to lwolato the messages into the various 
categories of priority* urgent* ordinary* and deferred. 



$. These job tickets wore then turned over to 8BA for 
statistic al an alysis , The tine intervals for the successive 
processes were tabulated and statistical modes and means ascertained, 
fhe results of these preliminary studies have been reduced to 
graphic form and arc contained in Inhibits D4C, 



| f . Js&Ult P depicts graphically the time now required for 
the various operations involved in processing incoming Blgaba 
nesikffri. 'It is based upon modes* that is* It shows what was 
Yi\ typical or most of ten happened in the 1800 messages studied, 
shows that most often it took 50 minutes to process an Incoming 
Blgaba message) most often the actual deciphering operation* how- 
ever* took only 7 minutes and accounted for only IbJ* of the time 
required! most often the necessary correlated operations ( such 
as registering the message on its receipt in the eode section* 
pasting up the printed slip as It semes out of the Blgaba* 
typing the message on the regular message form* editing and 
proofreading it) took a total of 11 minutes and accounted for 

jggsfe at j&sjy &&. (3& 



Jhe tlmej 



ef 




f. Inhibit $ deplete graphically the time required for 
the various operations involved in processing the outgoing 
Blgaba messages studied, Zt is also based upon modes calculated 
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from ft study ef 3,000 outgoing messages. It shows that most 
fftcn It took an hour and 16 minutes to process an outgoing 
-iigaba message* post often ths actual enciphering operation, 
however, took only 5 minutes and accounted for only 6.ep of 
the tine required! most often the necessary eorrelated opera- 
tion* (similar to those mentioned above) took only 7 admit©* 

M tSfisantCjl f or only 9.#* of the time required! 

the rest of thTtlmo 164 minutes) , eppantlmt to &T» of 



In 2n some quarters it baa been thought that by providing 
ftjjor# near ly autosmtlo means for cryptographic lntercoaemnleation i: 
Mb ft* the Converter 11-228, certain operations could be eliminated, 
mH i fSftSftquent increase in speed* exhibit F depicts graphically 
the tine required for the various operations involved In processing 
ft typical iaeoming mesa age an the room-circuit operated Converter 
jft-fgo . In thle ftyatem , designated as "2fi8-<l“, the incoming 
Mifige' la reeeived in the fern of a perforated tap# which la 
thep. passed through a transmitter-distributor to operate Conver- 
ter k~22o, the latter then producing on the teletype printer the 
deciphered message. Srhibit F la alee baaed upon modes calculated 
froa a §ty#y of 200 such messages* It shows that moat often It 
took, ftp minutes to process a typical incasing 228 ~q 

W pl most often the actual deciphering operation, however, 
3*SquIre& only 4 minutes and accounted for only tg ef the time 

S ulredi moat often the necessary correlated operations took 
y ft minutes and accounted for f.tjf of the time required! 
most of ten all the rest ef the t<»* (8^ mites) . ^ pynt> 

“ . ... 

J 1 ,SJ. L-- f 

^ _ r*"J -*• -= 

B . tt'f* Sfthiblts 0, H, and X are similar to Exhibits P, 1, 
ftftd F, except that they are based upon means and not modes* 
that is, the former set depict what happened in most cases | 

£hs latter set whit happened in the eases taken as a whole. The 
m&de 1ft ft better statistic for this study than the 
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Processing of messages through Var Department Code Center 



KWh because a fev messages have very long delay -intervals inter- 
vening between consecutive operations end therefore the Mean bee 
a value which it not typical of its group. However, a elde-by- 
elde comparison of modes and Means any be useful t 



Basic cryptographic 

Operations 

Xssential correlated 

operations 

Halting for next 



1*2 

22* 
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6.22 

U .*2 

82 .** 



6.6* 2.5* *.0* 5.1* 

9*2* T.** 9.** 10,7* 



Vfcilc the Keen in the case of Sigaba itself , as a cryptographic 
instrument, is more favorable than the node, ae regards basic 
cryptographic operations end essential correlated operations, 
JpTtfet Wifi 9? M&& the Bade JjlIsml fa vorable than tfc* mean. 
However, the most striking feature of the foregoing tabulation 
is that the delay tins (norely waiting for the next operation 
to take place) seen* to bo by far the most Important element 
in the present situation » 



IQ. Exhibit y deplete the situation ae regards the fore- 
going delays, or Val t lag ~in~baafce t times". In sequential order. 
The graphs are based on the modes. She horlsontal line at the 
bottom of the graph represents the instant the message arrived 
in the Code Center; the harlsontal Use at the top represents 
the instant the message left the Cede Center to go to the Classi- 
fied Message Center or to the Signal Center. On arrival at the 
Code Center an outgoing Slgaba message Is registered and this Is 
represented by the cross-hatching at the base of the first column, 
this most often took ** of the time. Then there is a delay, 
most often amounting to 9.2*, waiting after registration to go 
to the decoding section, on arrival at the code section, most 



to the decoding section, on arrival at the 



section, most 
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Fro nesting of Message* through Vat Department Cod* Center 



often It united 22.9!* of the total processing tine to l»o picked 
up by the code clerk who we* to encipher the hsi age. Moat 
often the actual encipherment took «oly 6.6jt ef the total tine* 
then followed the eaaentlal swbeldlary operation*, with slight 
Intervening delays* Finally* there was a long delay* aost often 
39. 5J* of the total processing time, while the eempieted Message 
was waiting to be picked up to go to the Signal Center* the 
ether two eoluana In this sane diagram ere slainar to the first 
COX won and are self-explanatory. It la to be noted how relatively 
snail a portion of the total tine was required for actual crypto- 
graphic and necessary subsidiary operations, and how relatively 
large a portion of the total tine was "waiting-in-baskets" tine. 



11. Exhibit X also gives indications that there le 
probably a fallacy in thinking that the ase of nere nearly 
entirely autonatle apparatus* such as Converter 1-228* will 
speed up coMHtimieetleas to a significant er Important degree. 
Xnpbasis In this regard Is to be nade in eonneotlon with any 
thought that by developing "Antosha" Machines the overall speed 
In cOMOtmleatlon will be Materially lMproved. 

12* A separate tabulation was Made of reports on 1630 
Outgoing filgaba Messages* Merely to find the average tino required 
to encipher them, the result* obtained indicate that the average 
tin* 1* only 3 Minute*, let the present study appear* to indicate 
that generally it take* ever an hour to get an outgoing aigsba 
Message through the Var Department Code Center* 

13. Exhibit x is also Interesting. For this chart the 
data were broken down Into groups of S* and shows how Many Minutes 
it took to perform basic cryptographic and necessary subsidiary 
operations* and how Many Minutes were occupied by each group 
In "waiting in baskets "• Xt shows that in the ease of Incorylng 
ftigaba Messages only 5Jf of the Messages got through editing, 
typing, and proofreading In Minutes j deciphering and pasting 

In 3 Minutes | and suffered only a delay ( "waiting -In -baskets") 
of 6} minutes j another got through editing* typings 
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proofreading in 4 Minutes; # deciphering and pasting in 5 minutes; 
and suffered only a delay ( "waiting -in-beekete * ) of lb* Minutes; 
and so on. Thera were# a« shown by the right-hand vide of the 
curves, acne Messages which ( 1 ) required an hour and 10 munltes 
for editing, typing# and proofreading; ( 2 ) required one hour 
and 25 Minutes for deciphering and pasting; and (?) suffered a 
delay ( halting -in '‘baskets") of mare than 10 hours. Bo doubt 
name of these were deferred Messages# which had to wait until 
priority Messages had been processed and sente had to wait until 
services were received to correct errors that could not he 
Straightened out locally. It is hard to imagine that any of 
them were ordinary or priority messages which were delayed 
that long awaiting handling. However# in the vicinity of the 
middle of the curves# undoubtedly the *weltlng~ln~besk*t* time 
accounts for a very considerable amount of the delay in 
estlofc. 

It. Obviously this study would have been more useful 
if It had taken Into consideration the transmission classifica- 
tions (precedence) of the Messages involved. However# Inhibit 
K shows quite clearly that even In the case of the 5 $ of the 
messages that were processed the Most expeditiously 50J* of this 
time was spent in the Code Center waiting for successive opera- 
tions to he applied; end In the ease af the Messages that were 
processed the least expeditiously (no doubt deferred messages) 
no appreciable saving in time through the Code Center would he 
experienced even if the cryptographic time were reduced prac- 
tically to zero* 

1?. These studies aro merely presented as tentative 
and preliminary* They should not be taken as proof of any- 
thing but merely as possible indications of where difficulties 
may be Involved and where improvement nay be made. It le there- 
fore suggested that the War department Signal Center engage 
competent communications personnel to undertake detailed studies 
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or thi» kind* It If fibrioua that If the delays shlch these 
studies Appear to diselose are real and apply to 
tfdljiAry and priority traffic aa roll aa to other types the 
ptlM of the*© delays should first be ollmlnated and then 
U©ly after this »tep and only if the speed of cryptographic 
MIL e&Usa is still unsatisfactory should further attracts 
fee fade to doTelop store rapid cryptographic apparatus Tor use 
an large code centers. ... . 
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o2 CODE clerk takes msg. 



COD® CLERK TAKES MSG. 

^3 A - END. 'TAPE CUTTING 
■f END DECODING 
- FINISH PASTING 
£ START EDITING 
END EDITING 
/ START TYPING 
f END TYPING 
/O ! START PROOFREADING 
// FINISH PROOFREADING 
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A- Arplies only to 131 

131 (A) 

RECEIVED IN CODE CENTER 

(A) RECEIVED IN DECODING SECTION 

(A) CODE CLERK TAKES I'SG, 

CODE CLERK FINISHES DECODING 

END STAPLING COPIES TO VfORKSHEET 

START EDITING 

END EDITING 

START TAPING 
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PROCESS TIME OF A TYPICAL RECEIVED SIGABA MESSAGE 




Based on. approximate modes derived from 
A study of 1800 messages 



SUMMARY 



Basic cryptographic operations 1 4# 

Essential correlated operations 22# 

Waiting for next operation 64# 



100 # 
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PROCESS TIME ON A SIGABA MESSAGE SENT 




From a study of 1000 messages Based 
On the mode 



1. Proofreading by code clerk 1 min. 

2. Proofreading 1 min. 

3. From pasting to proof reading 

by code clerk 1 min. 

4. From code section to proof- 
reader 1 min . 

SUMMARY 

Basic cryptographic operations 6.6# 

Essential correlated operations 9.2# 

Waiting for next operation ;"’. y 84.2# 

n.M. 100.0# 
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PROCESS TIME ON A RECEIVED 228-Q MESSAGE 




From a study of 200 messages 
Based on tne modes 



1. Stapling copies to worksheet 1 min. 

2. From code center to decoding section 1 min. 

3. From stapling copies to worksheet to 

editing 3 min. 

SUMMARY 

Basic cryptographic operations... 4.0# 

Essential correlated operations 9*4# 

Waiting for next operation.... 86.6# 

isbts* 
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PROCESS TIME OF A TYPICAi, RECEIVED SIGABA MESSAGE 




From a study of 1800 messages 
Based upon the means 



SUMMARY 



Basic cryptographic operations 6.C*S 

Essential correlated operations 11.4'£ 

Waiting for next operation flg . kt 
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EXHIBIT G 








From a study of 1000 messages 
Based on the mean 



1. Proofreading by code Cj.erk 1.6 min. 

2. Proofreading 2.8 min. 

3. From pasting to proofreading 

by code clerk 4.6 min. 

4« From code section to proof- 
reader 4*3 min. 

SUMMARY 

Basic cryptographic operations 2.3$ 

Essential correlated operations 7.^$ 

Waiting for next operation 90.3$ 

100 . 0 $ 



' * * * i i K 




EXHIBIT H 




REF ID:A67 
• CONriDENT TO 



PROCESS TIME ON A TYPICAL RECEIVED 228-Q MESSAGE 




From a study of 200 messages 
Based on the means 



1. Stapling copies to worksheet 2 min. 

2 & 3. From code center to decoding 3 min. 

SUMMARY 

Basic cryptographic operations 5.1$ 

Essential correlated operations 10.7$ 

Waiting for next operation 84. 2$ 

100 . 0 $ 



EXHIBIT I 



SIOABA 

RECEIVED 



228-Q 

RECEIVED 



* 

/ 

S ' 
/ ' 



' / 
/ * 

/ / 







34 * - - ' 



U-»% 



tfc-' 



- - - -Prom proofreading to C.M.C. 
" " Proofreading 

■X 

x • 

\ ''Prom typing to proofreading 






Typing 

-Prom editing to typing 
, Editing 



i% . „-From pasting to editing 

35 

^ Pasting or stapling 

X 

X 

^'■•Encoding or decoding 

K 

Prom- decoding section to 
the code clerk 

+y 

s ( Prom code center to the 
/ decoding section 



in* - - 



OPERATIONS 



/ #1 Prom pasting to proof- 

/ reading by code clerk L5% 

/ 

’S* #2 Proofreading by the 



SUMMARY 
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SIGARA 



RECEIVED 



Basic cryptographic operations 

Essential correlated operations.... 
Waiting for next operation 







100 . 0 % 
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